Tendon properties contribute to the complex interaction of the central nervous system, muscle-tendon unit and bony structures to produce joint movement. Until recently limited information on human tendon behaviour in vivo was available; however, novel methodological advancements have enabled new insights to be gained in this area. The present review summarizes the progress made with respect to human tendon and aponeurosis function in vivo, and how tendons adapt to ageing, loading and unloading conditions. During low tensile loading or with passive lengthening not only the muscle is elongated, but also the tendon undergoes significant length changes, which may have implications for reflex responses. During active loading, the length change of the tendon far exceeds that of the aponeurosis, indicating that the aponeurosis may more effectively transfer force onto the tendon, which lengthens and stores elastic energy subsequently released during unloading, in a spring-like manner. In fact, data recently obtained in vivo confirm that, during walking, the human Achilles tendon provides elastic strain energy that can decrease the energy cost of locomotion. Also, new experimental evidence shows that, contrary to earlier beliefs, the metabolic activity in human tendon is remarkably high and this affords the tendon the ability to adapt to changing demands. With ageing and disuse there is a reduction in tendon stiffness, which can be mitigated with resistance exercises. Such adaptations seem advantageous for maintaining movement rapidity, reducing tendon stress and risk of injury, and possibly, for enabling muscles to operate closer to the optimum region of the length-tension relationship.
That force generated by the contractile machinery is transferred to bones via tendons to produce moments about joints is intuitive. It is also well known that tendons are not inextensible, but that they exhibit important elastic and time-dependant characteristics that may influence the function of the overall muscle-tendon complex. These viscoelastic properties of tendon allow for a dynamic interaction between the muscle and tendon (Lieber et al. 2000) , which can influence not only force transmission (Reeves et al. 2003a ), but also energy storage and return during locomotion (Alexander, 1991; Biewener & Baudinette, 1995; Voigt et al. 1995; Fukunaga et al. 2001; Maganaris & Paul, 2002; Ishikawa et al. 2005; Lichtwark & Wilson, 2005) , spinal reflexes responses and the way that joint position and movement accuracy are controlled (Rack et al. 1983; Hoffer et al. 1989; Loram et al. 2004 Loram et al. , 2005a . Tendons also provide protection from muscle fibre tensile injury (Griffiths, 1991; Lieber et al. 2000) . Although it is recognized that tendon properties contribute to the complex interaction between the central nervous system, muscle-tendon unit and bony structures to produce joint movement, there is limited information on human tendon behaviour, in vivo. In this article we review recent advances in the understanding of how human tendons function, in vivo.
Mechanical properties of tendon and muscle during passive stretch
The importance of the mechanical properties of the muscle-tendon unit during contraction for human locomotion is largely appreciated, while those properties in the passive muscle-tendon unit have received considerably less attention. The limited data on humans warrants an examination of animal data. It was recently reported on the history dependence of the passive mechanical properties of the medial gastrocnemius muscle-tendon complex of the cat, in situ (Whitehead et al. 2001) . The data show that passive tension was more dependant on prior muscle contractions at long lengths (beyond optimum) than at J Physiol 586.1 short lengths, and the authors propose that this history dependence be attributed to intramuscular structures, such as titin, and the detachment of stable cross-bridges and their reformation. Others (Herbert & Crosbie, 1997) have measured the length-tension properties of the rabbit soleus muscle fascicles and tendon during passive stretches at low tensions. The data show that strain of the muscle fascicle (23.3%) surpasses tendon strain (5.6%) by up to four times. However, because the resting length of the tendon far exceeds that of the muscle fascicles, changes in tendon length accounted for nearly half of the total change in muscle-tendon unit length. Moreover, at very low tensions, the tendon accounted for the majority of the overall length change of the muscle-tendon unit (Fig. 1) , and these data were comparable to the previously calculated strain values on frog semitendinosis (Trestik & Lieber, 1993) . Based on their results, the authors concluded that the tendon is responsible for a large part of the compliance of rabbit soleus muscle-tendon units at physiological resting tensions (Herbert & Crosbie, 1997) .
The question was recently addressed in a human in vivo model by Herbert et al. (2002) . These authors used ultrasonography to measure tibialis anterior and gastrocnemius muscle fascicle length during passive movement compared with changes in length of the whole muscle-tendon unit calculated from joint angles and anthropometric data. In the tibialis anterior nearly half of the total change in muscle-tendon length could be attributed to elongation of the tendon, while in the gastrocnemius muscle ∼27% of the total change in muscle-tendon length was transmitted to muscle fascicles. Niether pre-stretch nor contraction history did appeared to influence the results. It was concluded Tendon contribution to total change in muscle-tendon length (%) Figure 1 . The contribution of the rabbit soleus tendon to changes in muscle-tendon unit length during passive extension Continuous line is tendon in series with proximal muscle fascicle, and dotted line is tendon in series with distal muscle fascicle. From Herbert & Crosbie (1997) with kind permission of Springer Science and Business Media.
that when joints are moved passively, muscle fascicle length changes are smaller than those imposed on the entire muscle-tendon unit because the tendon undergoes significant length changes (Herbert et al. 2002) . These observations appear to confirm earlier work in animals by the same authors (Herbert & Crosbie, 1997) , and have important consequences for reflex responses, as small passive joint movements may simply go undetected by the muscle spindle (Rack et al. 1983) , particularly in conditions where tendon compliance is increased, as in disuse and ageing (Reeves et al. 2005b; Narici, 2005) .
Mechanical properties of tendon and aponeurosis during muscle contraction
Contractile force is transmitted to the free tendon via the fibrous sheet or flat expanded tendon called the aponeurosis. Morphologically, the aponeurosis differs from the free tendon in that there is a marked gradient in the thickness so that it becomes thicker more distal before it merges with the free tendon (Scott & Loeb, 1995) . In the frog gastrocnemius muscle it has been shown that the free tendon and aponeurosis have similar mechanical properties during passive loading and were therefore considered as one functional unit (Trestik & Lieber, 1993) . Similarly, others (Scott & Loeb, 1995) have demonstrated that the free tendon and aponeurosis of the cat triceps surae have comparable mechanical properties during an isometric contraction. Several recent reports have used ultrasonography to differentiate, in vivo, aponeurosis and free tendon strain, in humans. Maganaris (Maganaris & Paul, 2000a ) used ultrasonography to examine strain in the human tibialis anterior muscle-tendon unit, in vivo, during maximum voluntary contraction. The data showed that tendon strain was 3.2%, while aponeurosis strain was 6.5%. Similar results were obtained when the authors achieved muscle contraction with percutaneous tetanic stimulation (Maganaris & Paul, 2000b) . Together, these results suggest that, if the tensile force on the tendon and the aponeurosis is the same, the aponeurosis of the anterior tibialis, which is a muscle-tendon complex not subjected to large loads during locomotion, is substantially more compliant than the free tendon. In a recent attempt to separate the mechanical behaviour of the aponeurosis from that of the free tendon, a thin needle, that could be visualized as a landmark during contraction while using ultrasonography, was placed in the free tendon (Magnusson et al. 2003b) . These data showed that during near-maximal plantarflexion, the human Achilles free tendon (defined as that distal to the soleus muscle fibre) underwent a strain of ∼8.0% while the aponeurosis showed a strain of 1.4% (Fig. 2) (Magnusson et al. 2003b) .
Using cine phase-contrast magnetic resonance imaging, it was recently demonstrated that the Achilles tendon strain during voluntary contractions (40% of MVC) was 4.7% while that of the mid-region aponeurosis was 2.2% (Finni et al. 2003) . Together, these studies suggest that the free Achilles tendon is more compliant than the aponeurosis, which is in apparent contrast with the above data on the human tibialis anterior muscle and also with other authors' data on the gastrocnemius tendon and aponeurosis . However, in the latter study aponeurosis deformation was assessed only in one location of the tendon plate and this may have led to an overestimation of the aponeurosis displacement given the heterogeneous deformation of this structure upon loading. The tendon and aponeurosis of the human triceps surae is of particular interest because of its substantial loading during locomotion, running in particular, during which peak tendon forces up to 11 kN cm −2 have been measured in vivo (Komi et al. 1987 (Komi et al. , 1992 and the fact that the rather high risk of injury to both tendon and myotendinous junction remain clinical challenges. However, in addition to the potential complexity of muscle activation and/or aponeurosis tissue properties influencing stiffness in various regions of the aponeurosis, the anatomical configuration of the triceps surae represents a challenge in itself: three separate muscle compartments that merge via their aponeuroses into a common tendon. This unique anatomical configuration leaves the possibility of three muscles contributing to the load seen by the free Achilles tendon. In fact, differences in medial and lateral forces in cadaver Achilles tendon has been observed when separate muscles of the triceps surae were loaded (Arndt et al. 1999) , which may theoretically result in intratendinous shear strain and cause sliding between planes of tissue layers parallel to the acting forces. As the triceps surae includes the gastrocnemii muscles that cross both the ankle and knee joints, and the soleus muscle that crosses the ankle joint alone, the relative contribution of these muscles to the free tendon force will be influenced by the relative physiological cross-sectional area of each muscle (Narici et al. 1992; Morse et al. 2005) as well as by the degree of knee flexion (Cresswell et al. 1995) . It was recently observed that during maximal isometric contractions with the plantar flexor muscles, a differential displacement existed between the soleus and gastrocnemius aponeuroses proximal to the junction of the Achilles tendon ( Fig. 3 ) (Bojsen-Møller et al. 2004) .
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When the knee joint was extended, displacement of the medial gastrocnemius aponeurosis exceeded that of the soleus aponeurosis, whereas the converse occurred when the knee joint was flexed. These differences in aponeurosis displacement created a 'shear' effect with a direction that was governed by the knee joint position. It remains to be established if these muscle-specific and joint-position-governed aponeurosis shear result in regional differences in strains in the free tendon. These observations may have implications for tendon injury and/or rehabilitation, but also add to the challenge of studying the aponeurosis and tendon of the human triceps surae.
The effect of repeated loading on the mechanical properties of tendon
Tendons respond in a non-linear fashion when stretched, with an initial curvilinear toe region followed by an approximately linear region (Viidik, 1973; Butler et al. 1978) . It is also well accepted that in addition to the magnitude of tensile loading, the history and rate of loading will affect the tendon properties. This history dependency is readily observed during repeated tensile loading of isolated tendon as the stress-strain curve is shifted to the right, in particular with the initial loading cycles (Rigby et al. 1959; Viidik, 1973) . Such an acute response of tendon material may have significant physiological implications since it would influence the overall length-tension curve of the muscle-tendon complex.
With respect to laboratory measurement procedures, such a rightward shift of the load-deformation curve demands so-called pre-conditioning to obtain reproducible data (Rigby et al. 1959; Viidik, 1973) . However, tendons are composite materials, and it is therefore a considerable challenge to obtain repeatable mechanical test results, and the existence of a natural 'steady state' , which at best can be achieved during certain specific loading conditions, has even been questioned (Fung, 1973) . Nevertheless, the rightward shift is noticeable with the initial loading cycles, and pre-conditioning is therefore required to obtain reproducible data (Rigby et al. 1959; Viidik, 1973; Fung, 1973) . Although conditioning is a recognized creep-related phenomenon, its importance with respect to human, in vivo, conditions has, until recently, not been investigated, and mechanical testing of isolated tendon may not necessarily represent human in vivo conditions, where concerns regarding tissue storage, clamping technique, perfusion and pressure can be avoided. Kubo et al. (2001a) used ultrasonography to investigate the changes in the elastic properties of human in vivo vastus lateralis tendon and aponeurosis following 50 consecutive 3 s maximal isometric contractions. The average compliance of the combined tendon and aponeurosis in this study increased by 22.7%. Although there was no distinction between the tendon and aponeurosis, these were some of the first findings that suggest that human tendinous tissue, in vivo, display history-dependant properties. Because of the viscous, time-dependant properties of tendon, it is likely that the duration of each repeated tensile loading event will in some way influence the load-deformation properties of the tendon. The issue of history dependency in the mechanical behaviour of human tendons in vivo was addressed by Maganaris who also used ultrasonography to examine the effect of 10 repeated 4 s isometric plantarflexion contractions to 80% of MVC on the gastrocnemius tendon elongation during contraction and residual deformation after the relaxation phase in each contraction (Maganaris, 2003) . The loading pattern caused tendon elongation to increase by ∼5 mm from the first to the fifth contraction, without any significant changes thereafter. A similar pattern and magnitude of changes were found in the tendon residual deformation after relaxation. These changes clearly demonstrate a 'conditioning' effect.
The mechanism for this alteration of tendon properties with repeated loading remains obscure. Temperature is perhaps one possible explanation; however, it is unlikely that the first few of several contractions would induce a large and rapid enough temperature increase in the tendon that would influence its properties. The lack of a significant temperature effect is further supported by the fact that the elevation in intramuscular temperature associated with 40 min of running does not appear to influence the passive resistance of the human muscle-tendon complex (Magnusson et al. 2000) . Fluid shifts within the tendon are another possible explanation since it has been shown that in humans, in vivo, there is a marked negative tissue pressure in the peritendinous space around the Achilles tendon during exercise (Langberg et al. 1999a ).
It appears that human tendons, in vivo, display time-dependant conditioning properties when the effect of prolonged and repeated loading on elongation is examined. Theoretical analyses of the data of Maganaris Maganaris, 2003) indicate that the associated transient extra muscle shortening caused by tendon conditioning would shift the length-tension relationship of the muscle counter-clockwise, to an extent that the gastrocnemius muscle would produce 10% less force . In experimental contractions, such large force reductions could be mistaken for evidence of neuromuscular fatigue. On the other hand, in a physiological situation involving repeated loading of the gastrocnemius tendon after a period of unloading, e.g. in the first steps taken after awakening in the morning, the extra tendon stretch needed to make the tendon taut and capable for force transmission could be obtained by further dorsiflexing the ankle and/or further extending the knee at push-off, by ∼6 deg (Maganaris, 2003) . It must be considered, however, that the time period during which the tendons are loaded during locomotion is much shorter than the loading duration of 3-10 s in each load-cycle in the above studies. For instance, the stance phase is in the order of 0.4 s in normal walking and 0.1 s in sprinting . Whether such short durations of loading can induce time-dependant conditioning properties in the tendons remains unknown.
The role of the mechanical properties of tendon on muscle-tendon function
The fact that tendon tissue has elastic properties has significant implications for the interaction between muscle and tendon, and the central nervous system. The importance of this muscle-tendon interaction during locomotion has been elegantly shown in animal models. For example, in the medial gastrocnemius muscle in walking cat it has been shown that while the muscle fibres shortened during the stance phase, the tendon was actually elongated and subsequently recoiled (Griffiths, 1991) . In running turkeys it has been demonstrated that the stretch and recoil of tendon of the lateral gastrocnemius supply considerable mechanical work while active muscle fibres produce high forces during running (Roberts et al. 1997) . These studies show that tendon stretch and subsequently recoil upon release can provide considerable elastic energy to the energy cost of locomotion. For obvious reasons such a separation of the human, in vivo, tendon and muscle behaviour during locomotion has been difficult to investigate, and has therefore largely been limited to modelling and simulation. Nevertheless, the recent technical advances provided by the use of ultrasonography have enabled studies on the in vivo interaction between muscle and tendon during locomotor activities that include a stretch-shortening cycle.
During isolated plantar flexion movement in a toe-standing position at a slow and fast speed that included a counter-movement, it was shown that going from dorsito plantar flexion, the muscle fascicle length was shorter in the fast than slow exercise, which suggests that the elongation of tendon structures was greater in the fast than in the slow exercise (Kubo et al. 2000) . Further, in the initial stage of fast plantar flexion, the length of the muscle fascicle length remained essentially constant while the tendon shortened. These observations suggest that during isolated tasks that include stretch-shortening the muscle fibres work almost isometrically, while the tendon can store and release elastic energy.
The muscle and tendon interaction has also been examined during more dynamic functional tasks. Fukunaga et al. (2001) examined in vivo length changes in the fascicles and tendon of the human medial gastrocnemius muscle during treadmill walking. The data show the muscle contracted with little or no length change in the stance phase, while the tendon underwent a significant stretch during single support, and recoiled during push-off (Fig. 4) .
Based on these findings, the authors suggested that the lack of muscle fascicle length change enables the muscle to operate near its highest force region of the force-velocity curve, which serves to support the body weight economically instead of performing mechanical work, and that the behaviour of the tendon indicates storage and release of elastic-strain energy . These and similar findings during counter-movement exercise involving human jumping (Kawakami et al. 2002; Kurokawa et al. 2003) further support the notion that the human, in vivo, gastrocnemius tendon can store and release elastic energy, which is in accordance with previous work in animal models. It has been estimated that human tendons provide 52-60% of the total work during locomotion (Voigt et al. 1995) , and that the elastic strain energy in the Achilles tendon of a man running at 3.9 m s −1 is ∼42 J (Alexander & Bennet-Clark, 1977) . Direct measures in human, in vivo, gastrocnemius tendinous tissue show that it may release ∼1.3 J during walking, which corresponds to 6% of the respective total external work (Maganaris & Paul, 2002) , ∼4 J during two-leg vertical jump (Kurokawa et al. 2003) and 38 J during one-leg vertical jump, which corresponds to 16% of the respective total external work (Lichtwark & Wilson, 2005) , with the elastic strain energy increasing with increasing dropping height (Ishikawa & Komi, 2004) . However, it must be noted that the above energy storage/release capacity of the tendon depends on the mechanical hysteresis, i.e. how much energy is lost as heat in the tendon stretch-recoil cycle.
Imaging techniques for human tendon elongation, in vivo
Currently, the most widely used technique to investigate human tendon displacement, in vivo, during muscle contractions is B-mode ultrasonography, which was developed in the mid 90s for measurements in the whole tendon-aponeurosis complex (Fukashiro et al. 1995) and late 90s for measurements in isolated tendon (Maganaris & Paul, 1999) . Although the technique is very attractive, and many limitations have been successfully addressed, several details have to be considered. The method accounts for only two dimensions of structural deformation (i.e. in the sagittal plane), and cannot account for deformation in three dimensions, which may be of importance with respect to the aponeurosis (see discussion above). The technique was originally based on the displacement of intramuscular fascicular structures that can be observed on the ultrasound image, and therefore the resulting deformation does not represent that of the tendon per se, but rather the total deformation of the combined tendon and aponeurosis distal to the measurement site. This can, in some muscle-tendon complexes but not all, be circumvented by identifying the very junction between the aponeurosis and free tendon (the myotendinous junction), or alternatively by introducing a visible landmark such as a needle. For the patellar tendon the problem can be overcome by having two bony landmarks (tibia and patella) (Hansen et al. 2006 ). The technique is most commonly applied during 'isometric' conditions in which small amounts of joint rotation or body movement may take place that can affect the displacement measurements, which need to be accounted for. A true resting length of the tendon (i.e. 0% strain) may be difficult to obtain in vivo, but may be defined as that corresponding to zero net joint moment. Another limitation is that, unlike isolated material testing, the tendon elongations obtained in vivo depend not only on the tensile force applied, but also on the length of the in-series contractile machinery: For given tendon length and sarcomeric shortening, the greater the number of serial sarcomeres the greater the absolute shortening in the entire muscle and the lengthening of the tendon on isometric contraction. To account for this effect and avoid misinterpretation of results from studies across different tendons, differences in the ratio of tendon length/muscle fascicle length should be considered (Zajac, 1989; Trestik & Lieber, 1993) .
Adaptations of tendons to chronic regimes of loading, unloading and ageing, new findings and perspectives
In contrast to previous beliefs, it has recently been shown that human tendinous tissue is metabolically rather active in response to activity. In fact, using the microdialysis technique it has been shown that an acute bout of exercise immediately reduces human tendinous collagen synthesis followed by a dramatic increase in the subsequent days (Langberg et al. 1999b) . Chronic loading appears to increase synthesis and degradation, although the latter occurs primarily in the initial phase of a period in persons subjected to increased physical activity (Langberg et al. 2001) . More recently, positron emission tomography (PET) has been used to demonstrate increase glucose uptake in tendon tissue after an acute bout of exercise (Hannukainen et al. 2005; Kalliokoski et al. 2005) , further demonstrating the metabolic activity of tendon tissue, which may result in structural changes . In addition, several components of the extracellular matrix, such as proteoglycans, glycosaminoglycans and cross-links, appear to be influenced by physical activity (Kjaer, 2004) . Loading of tendons imposes strain of the fibroblast and may thus influence mechanical transduction (Arnoczky et al. 2002) . However, the influence of the various components of the extracellular matrix or the collagen fibril size, number or density, on the mechanical properties of tendon has not been established. Moreover, up to recently, whether the influence of various forms of physical activity, ageing and a combination of these, would influence the mechanical properties of human tendons was mostly unknown. However, new findings, based on the above-described ultrasound techniques, show that the mechanical properties of human tendons, assessed in vivo, undergo substantial changes both with ageing and disuse. In both conditions, a decrease in tendon stiffness has been found (Fig. 5) (Reeves et al. 2003a; Narici et al. 2005; Reeves et al. 2005b; Maganaris et al. 2006) .
The results suggest that the decrease in tendon stiffness is at least partly due to tendon material deterioration, caused by factors such as decreased collagen turnover and packing density (Naresh & Brodsky, 1992) , increased collagen molecules crimp angle (Patterson-Kane et al. 1997) and/or decreased water content (Ippolito et al. 1980) . Tendons of individuals with a spinal cord injury were recently found to be 17% thinner than in age-, height-and body mass-matched controls . Of course, it ought to be borne in mind that changes in tendon dimensions are unlikely to occur ceteris paribus and that changes in the 'quality' of connective tissue must also be considered. As a matter of fact, in vitro studies have shown that older tendon tissue displays: (1) an increase in collagen cross-linking; (2) a reduction in collagen fibril crimp angle; (3) an increase in elastin content; (4) a reduction in extracellular water and mucopolysacharide content; and (5) an increase in type V collagen (Kjaer, 2004) . Despite the reduction in tendon stiffness with ageing, resistive loading has been shown to significantly reverse/mitigate these alterations (Reeves et al. 2003a (Reeves et al. ,b, 2005a . Recently, in fact, in a group of septuagenarian males, tendon stiffness was increased by 65% after only 14 weeks of resistive training (Reeves et al. 2003a,b) , an increase probably explained by changes in tendon material properties since tendon dimensions were unchanged. As a consequence, Young's modulus increased by 69%; furthermore a 22% reduction in mechanical hysteresis was found indicating that training made the tendon more capable of returning stored strain energy (Fig. 6) .
Resistive loading exercise has also been found to counteract the decrease in tendon stiffness induced by prolonged inactivity (bed rest) (Reeves et al. 2005a) . Performing high-intensity flywheel exercise every third day over a 90 day bed rest period decreased tendon stiffness by 37%, whereas in a non-exercise control group, stiffness decreased by 58% (Fig. 7) .
Animal data show that tendon may undergo either qualitative (Buchanan & Marsh, 2001; Viidik, 1967) or hypertrophic changes (Woo et al. 1982; Birch et al. 1999) , or both (Woo et al. 1982) in response to endurance-type exercise. In humans, cross-sectional data suggest that habitual long distance running (> 5 years) is associated with a markedly greater cross-sectional area (22%) of the Achilles tendon compared with that of non-runners Kongsgaard et al. 2005) . Similar adaptive responses of tendons to training are also observed in thoroughbred horses which show greater tendon cross-sectional areas in comparison with untrained age-matched horses (Kasashima et al. 2002; Firth et al. 2004 ). An increased tendon cross-sectional area would reduce the average stress of the tendon thereby decreasing the risk for accute tensile tendon rupture. Surpisingly, however, a total training stimulus of ∼9 months of running in previously untrained subjects did not result in tendon hypertrophy of the Achilles tendon (Hansen et al. 2003) . At the same time it has been shown that resistance training for 3 months induced marked changes in the material properties of human tendon in the absence of any tendon hypertrophy (Reeves et al. 2003a,b) . It is possible that these apparent discrepancies may be explained by the training mode, namely endurance versus resistance training. On the other hand, perhaps qualitative changes in the extracellular components preceed any hypertrophic response since metabolic activity increases with an acute bout of loading (Langberg et al. 1999b; Kalliokoski et al. 2005; Miller et al. 2005; Bojsen-Moller et al. 2006) , and there is a lack of hypertrophy with loading for months, while the material changes (Young's modulus) are apparent fairly soon (Reeves et al. 2003a,b) . Furthermore, what remains to be established is whether the tendon hypertrophy induced by chronic training represents a physiological response to reduce tissue stress or a tissue repair response to damage induced by repeated loading .
In conclusion, new evidence exists to support the notion that, in vivo, human tendons are metabolically active, especially during exercise, and exhibit visco-elastic properties that enable them to interact with the contractile element and mediate the outcome of muscle contraction and whole body performance. These tendon properties are worsened by chronic disuse and ageing, but training can partly mitigate these changes highlighting the plasticity of tendons to variations in mechanical loading. Future studies should investigate the time-course and the exact mechanisms of these changes.
